Abstract
INtroduCtIoN
Plants are assembled into communities from possible colonizers found in the species pool in the surrounding region. Which species that establish successfully and thus become parts of the local community is determined by series of filters (Fig. 1) . The importance of different filters in this process has been much debated (e.g. Götzenberger et al. 2012; Hubbell 2001; Weiher and Keddy 1999) . Environmental filtering (Keddy 1992) , where species occurrence is restricted by the species ability to grow at a site, has been considered as one of the most important factors in determining species occurrence at a larger spatial scale (e.g. Reitalu et al. 2008; Weiher and Keddy 1995b) . As many empirical studies have shown that colonization of plants from the regional species pool is dispersal limited (Myers and Harms 2009) , factors that increase the likelihood of species to overcome this dispersal filter will also be important in community assembly. Gleason (1926) suggested that communities were merely an assortment of species with similar adaptations to the environment, and similarly, Hubbell (2001) considered plant assembly as basically stochastic, only depending on the abilities of species to pass the dispersal filter. Others have claimed that species interactions (i.e. the species interaction filter) leading to assembly rules control the composition of communities (Fargione et al. 2003; MacArthur and Levins 1967; Wilson and Gitay 1995) . It has been suggested that while processes like dispersal limitation can initially determine which species arrive at a particular site, processes like competition, causing limiting similarity, will determine species persistence (e.g. Tilman 1997; Vandvik and Goldberg 2006) . While evidence of species interactions affecting community assembly do exist (e.g. Fargione et al. 2003 , Götzenberger et al. 2012 Stubbs and Wilson 2004) , they have been difficult to demonstrate (e.g. Schamp et al. 2008) and it is likely that some stochasticity will always influence the assembly (Weiher and Keddy 1995a) .
The main aims of this study were to explore how species are filtered from the regional species pool into local ex-arable field and seminatural grassland communities and if this filtering is linked to species traits. While community assembly in ex-arable fields and seminatural grasslands is widely studied, few have focused on how species are filtered from the regional species pool into those communities. In fact relatively few studies exist that link local plant species assembly to the species found in the surrounding region (but see e.g. de Bello et al. 2012; Pärtel and Zobel 1999; Vandvik and Goldberg 2006) despite that the importance of regional processes have for long been recognized (Ricklefs 1987) . In addition, recent articles have also underlined the importance of including the regional species pool in studies on local community structure Pärtel et al. 2011) . The problem with studying local community assembly only from the local species pool is that it does not take into account the part of the regional species pool that theoretically should be able to exist at the local scale but does not, i.e. the dark diversity (sensu Pärtel et al. 2011) . In this study, we included the dark diversity by defining the regional species pool of a site as the set of species that should be able to grow in grasslands, found in a ca. 31416 m 2 area around the center of each site. We then estimated the influence of abiotic filtering on local community assembly from the proportion of species in the region not able to grow in grasslands. We explored if differences in species abundance and functional traits explained how species were filtered from the regional species pool into local communities. If the local communities are dispersal limited, species that produces many seeds, either by being abundant and/or by having large seed production, or that produce seeds that are easily dispersed, should be more common. If species interactions are controlling the species occurrence, we expect that traits enhancing species competitive abilities allowing species to succeed in competition should be overrepresented in the local community, as compared to the regional species pool (e.g. de Mayfield and Levine 2010; Shipley, 1993) . In addition, species with similar traits are expected to have similar resource requirements and thus compete more intensely (Lavorel et al. 2007; Violle and Jiang 2009) . Competition can thus be minimized if species differ from other species in the community (i.e. limiting similarity; e.g. Stubbs and Wilson 2004) . This could lead to trait overdispersion on the local scale (Weiher and Keddy 1995b) . However, some authors have suggested that if species are similar enough, they can escape this rule of limiting similarity and coexist (Scheffer and van Nes 2006; Yan et al. 2012) , thus causing convergence in traits related to species establishment and persistence. Local community composition is often influenced by the historical legacy of the community (e.g. Helm et al. 2006) , and thus, the local assembly may reflect both past and current regional and local conditions. In this study, we studied both ex-arable fields that are quite young habitats (<40 years old) and seminatural grasslands that have been managed for several centuries . To investigate the influence of the different age of the grassland types, we explored if there were any differences in species filtering from the regional species pool between ex-arable field and semi-natural grassland sites. We expected differences such that community assembly in ex-arable field sites should mostly be influenced by presentday conditions, while assembly in seminatural grassland sites should be more determined by past events. Thus, community assembly in ex-arable fields should be more linked to dispersal abilities than community assembly in seminatural grasslands.
Figure 1: a conceptual model showing how plant species are assembled in a community from a total species pool (all species in a region). In this model, species that are not able to grow under the site abiotic conditions are first filtered out (environmental filter). Of the suitable species (in the regional species pool), only some disperse to the site (dispersal filter). Thus, the local propagule pool comprise of species that have passed both the environmental and dispersal filter. Which of the species in the local propagule pool that occurs in a community is then dependent on the species interaction filter and/or stochastic factors. Different symbols and color combinations represent different plant species. 
The local species pool
Species presence and abundance were measured in the 12 ex-arable fields and the 8 seminatural grasslands sites. At each site, four plots (2 × 1.2 m) were randomly laid out in a homogeneous area of ca. 10 × 10 m, more than 6 m from the field edge. Within these plots, eight 0.5 × 0.5 m quadrates were laid out in 2 rows, with 0.2 m between rows, and species presence was recorded within each quadrate. Abundance of each species was then estimated to be between 1 and 8 for each plot, 1 meaning that the species was found in one quadrate and 8 that it was found in all quadrates. For each site, species mean abundance was estimated from species abundance within the four study plots. Local species richness was the number of species found in the four plots and the mean local species richness at each site was the average number of species found in the plots. The local species pool was all the species found in the four study plots within each ex-arable field or seminatural grassland site. A summary of definitions of terms is given in Table 1 .
The regional species pool
The total species pool was recorded within a 100 m radius from the center of each ex-arable field site, yielding an area of ca. 31416 m 2 . Thus, the total species pool included the plots used to estimate the local species pool of the ex-arable fields and at eight sites also the seminatural grassland sites. The area within the 100 m radius was divided up in to vegetation types (e.g. arable field, deciduous forest, exarable field, road verge) using aerial photographs and on-site observations. A vegetation map was drawn on top of the aerial photograph in ArcGIS and the proportion of each vegetation type in the area then estimated. Within each vegetation type, species presence, presence of flowers and/or fruits and the commonness of each species (1 = very common, 2/3 = common, 1/3 = rare) were recorded. This was done in the beginning of July and in September 2009, to get both species flowering in mid and late summer. We allocated ca. 7 h to survey the regional species pool at each site. Species was estimated to be rare if only few individuals of that species were found in the area and very common if it was one of the dominant species in the area. Everything in between rare and very common was classified to be common. The abundance of each species in the total species pool (S i ) was estimated as follows:
where C is the commonness scores (rare, common or very common) for species i within a vegetation type j, P is the proportional area of vegetation type j and N is the total number of vegetation types. Even though this is a crude measurement, it should reflect the relative species abundance within the total species pool. The regional species pool was then determined as the set of species found in the total species pool that should theoretically be able to grow under the ecological conditions at the study sites (cf. Pärtel et al. 2011) , i.e. ex-arable fields and seminatural grasslands. Species were assigned to the regional species pool if, according to the local flora (Mossberg and Stenberg 2003) , their growth habitats included grasslands or grassland-like habitats. In most cases, the regional species pool equaled the total species pool, excluding species confined to waterlogged soils or forest. Even though trees, shrubs and ferns can often grow in grasslands, they were not of interest in this study and were almost never found in the target grasslands and therefore excluded from the regional species pool.
The regional propagule pool was defined as those species in the regional species pool that were found flowering or with fruits during either of the species surveys. A summary of definitions of terms is given in Table 1 . Local species richness Number of species in the four study plots within each site
Mean local species richness The average number of species found in the four study plots within each site
Total species pool All species found within a 100-m radius around the center of each site
Regional species pool A set of species from the total species pool that should be able to grow in grasslands
Regional propagule pool Those species in the regional species pool that were found flowering or with fruits
Local species pool All species found within the four study plots within each ex-arable field or seminatural grassland site Downloaded from https://academic.oup.com/jpe/article-abstract/7/4/347/976970 by guest on 26 December 2018
Species traits
To examine if species traits affected the filtering of species from the regional species pool into a community, the following traits were used: dispersal method, seed mass (mg), specific leaf area (SLA), mean plant height (mm) and clonal growth index (CGI). Thus, we have two traits linked to dispersal abilities (dispersal method and seed mass), two traits linked to species establishment (seed mass and SLA) and two traits linked to species persistence (CGI and height; . Dispersal method of propagules influences dispersal distance and direction (Cornelissen et al. 2003; Vittoz and Engler 2007) . Dispersal method was estimated from seed and fruit morphology. Seeds were classified as wind dispersed, animal dispersed or having unassisted dispersal. Seeds were determined wind dispersed if they had features that promote wind dispersal and animal dispersed (both exozoochory and endozoochory) if they had fruits or seed coating that are ingested by or can attach to animals. Species were classified as having unassisted dispersal if lacking any obvious structure promoting dispersal.
Seed mass is the dry mass (mg) of an average seed of a species. Small seeds are often produced in greater numbers than large seeds (e.g. Leishman 2001 ) but large seeds usually contain more resources (e.g. Dalling and Hubbell 2002; Moles and Westoby 2004) . Therefore, are large-seeded species expected to have higher establishment success, while small-seeded species are expected to be better dispersers. In addition, small-seeded species are thought to have faster initial growth (Turnbull et al. 2008) , faster life cycles (i.e. reach maturity earlier; Moles and Westoby 2006), more persistent seed bank (Thompson et al. 1998) , better competition abilities (Eriksson 1997 ) and larger seed bank (Dalling and Hubbell 2002) .
SLA is the area of a fresh leaf (mm 2 ) divided by its ovendry mass (mg). High SLA indicates thinner and less dense leaf tissue, which is often associated with higher metabolic rates per mass, higher relative growth rate and shorter leaf lifespan, while low SLA indicates slower metabolic rates per mass and denser leaf tissue (e.g. Cornelissen et al. 2003; .
Information on species mean seed mass (mg) and species mean SLA was mostly compiled from data previously collected from species in the study area (Marteinsdóttir and Eriksson 2014; Eriksson and Quested, unpublished data) using the trait analysis guidelines in the LEDA manual (Cornelissen et al. 2003) and the LEDA trait database (Kleyer et al. 2008) . Out of the 262 species in the regional species pool, measurements from 204 species were obtained for SLA (133 from other studies in the region, 68 from the LEDA trait database and 3 from other published studies) and measurements from 252 species for seed mass (160 from other studies in the region, 1 from the LEDA trait database and 91 from other published studies).
Height of a plant has been shown to be positively associated with competitive ability (Gaudet and Keddy 1988; and whole plant fecundity (Cornelissen et al. 2003) . Mean plant height (mm) was obtained from the local flora (Mossberg and Stenberg 2003) .
A CGI for each species was calculated from information gathered from the CLO-PLA 3 database (Klimešová and de Bello 2009 ; http://clopla.butbn.cas.cz/) on the number of clonal 'offsprings' produced per parental plant per year and lateral spread, using the guidelines in Johansson et al. (2012) . If multiple records existed, the highest number was used. Number of clonal offsprings was divided into four (0-3) categories: 0, 1, 2-10 and >10 offspring produced per year, respectively, and lateral spread into three (0-2) categories: <0.01, 0.01-0.025 and >0.025 m/year, respectively. CGI was then calculated as the sum of categories values for number of clonal offsprings (0-3) and lateral spread (0-2). If species had more than one clonal growth organ, the final CGI was the sum for all clonal growth organs. CGI thus represents how well a species can spread clonally and thus reproduce itself vegetatively. Higher CGI may increase the ability of species for short-distance migration, especially under circumstances of poor seed dispersal or seedling recruitment. In addition, clonality gives plants competitive vigor and the ability to exploit patches rich in key resources (Cornelissen et al. 2003) .
For each site, trait values between 84-99% of the site regional species pool were obtained from the above sources.
Statistical analysis
We explored at which level of the colonization process species were filtered from the total species pool by calculating the fraction of species filtered out from one pool to another: total species pool − regional species pool − regional propagule pool − local species pool.
Relationships between species abundance on regional and local scale were examined using Spearman's rank correlation. The analyses were both done including all species in the regional species pool (also those not found on the local scale) and only those species in the regional species pool found on the local scale.
Monte Carlo simulations were used to determine if species traits influenced the filtering of species from the regional species pool into local communities (i.e. ex-arable field and seminatural grassland sites). For each local species assemblage, the test statistic was compared to the distributions of values from 4999 simulations, generated by reassigning species and associated traits or abundance, randomly and without replacement from the regional species pool into the local species pool. The number of species in each random assembly was equal to the observed local species richness. P values (two-tailed test) were calculated as the proportion of Monte Carlo-derived values that were either lower or higher than the observed trait value. The difference was determined significant if either of the P values were <0.025 (two tailed).
Various test statistics were used in the Monte Carlo simulations to analyze filtering of traits into the local communities: (i) Site mean trait value was calculated as the average trait value of all species in the local species pool. This tested if the species in the local species pool had on average higher or lower trait values than expected by chance. (ii) Site trait variance was calculated as
N is the number of species at a site, x is the mean trait value for the site and x i is the trait value for species i at the site. (iii) Standard deviation(SD) of the nearest trait distance (sdNTD) was calculated as the SD of the nearest Euclidean trait distance between each species within site. The site trait variance and sdNTD both represents how similar (or dissimilar) traits are within a site. Higher than random site trait values or sdNTD values indicate trait divergence, while lower values indicate trait convergence.
The above test statistics were all calculated for seed mass, SLA, CGI and mean height. As dispersal method uses categorized values, only the site mean trait value was calculated using the proportion of each category within a site/simulation. In addition, the site mean trait value was computed using species abundance in the regional species pool as a substitute for trait. This was done to test if the species abundance in the regional species pool influenced the filtering into the local sites.
As the species abundance in the regional species pool clearly influenced the filtering into the local species pool, all the above analyses, except for the sdNTD analysis, were run both where all species were selected at random from the regional species pool (random probabilities) and where the probability of species being selected was influenced by the species abundance in the regional species pool (abundance weighted probabilities), i.e. the higher the regional abundance, the more likely the species was to become a part of the local species pool.
Statistical analyses were conducted using R 2.10.1 for Windows (available from http://cran.r-project.org).
rEsults
The 12 total species pools comprised of 316 species in all, and the regional species pools comprised of 262 species in all. The ex-arable field plots had 95 species, of which 25 (26%) were only found at one site and 13 (14%) at all sites. The seminatural grassland plots had in total 125 species of which 39 (31%) were only found at one site and 31 (25%) at all sites. Most of the filtering of species occurred between the regional propagule pool and the local species pools ( Fig. 2 ; Supplementary Table S1, see online supplementary material).
Species in the regional species pool were mostly assembled at random into the ex-arable field sites in regards to their seed mass and clonal ability (Table 2; Supplementary Tables S2 and  S3 , see online supplementary material). Species with unassisted dispersal were, however, more common than expected by random in the local pool at 10 (random probabilities) and 6 sites (abundance weighted probabilities), whereas wind dispersed species were less common in 6 and 3 sites, respectively (Table 2; Supplementary Table S4 , see online supplementary material). Also, in ex-arable fields, around half of the site had lower height variance than expected by random and around half of the sites had lower SLA variance than expected by random. Similarly, most of the seminatural grassland sites had lower than expected trait variance for SLA and height, and four sites had lower than expected sdNTD for SLA (Table 2;  Supplementary Table S3 , see online supplementary material). In addition, in the majority of seminatural grassland sites, species with lower mean height were more common than expected by random (Table 2; Supplementary Table S2 , see online supplementary material). However, most sites in seminatural grasslands had species assembled at random from the regional species pool according to their CGI, seed mass and dispersal method (Table 2; Supplementary Table S2 , see online supplementary material). For all sites, in both types of grasslands, species that were abundant in the regional species pool were more likely to be found in the local species pool (Table 2; Supplementary Table S2 , see online supplementary material).
For the ex-arable fields, with all sites pooled together, there was a significant positive relationship between local and regional species abundance (all species: r = 0.45, P < 0.001; only local species: r = 0.41, P < 0.001). When each site was analyzed separately, there was a positive relationship between local and regional species abundance at all sites, when all Figure 2 : the filtering of species between the total species pool for each site, including all species; regional species pool, including only species able to grow in grasslands; regional propagule pool, including species in the regional species pool that had fruits or flowers during the study and the local species pool of ex-arable field sites (ex-arable) and seminatural grassland sites (seminatural), including species from the regional propagule pool found in the target ex-arable field and seminatural grasslands sites. The percent values represent range of species passing the filter from one species pool to the next, in the 12 ex-arable field sites and adjacent 8 seminatural grassland sites in Nynäs nature reserve, south eastern Sweden. species in the regional species pool for each site were included, and at 9 sites out of 12 when using only species occurring in the local pool (Supplementary Table S5 , see online supplementary material). Similarly, with all sites pooled together, there was a positive relationship between local and regional species abundance in seminatural grassland sites (all species: r = 0.53, P < 0.001; only local species: r = 0.37, P < 0.001). When each of the eight seminatural grasslands were analyzed separately, there was a positive relationship between local and regional species abundance at all sites when all species in the regional species pool for each site were included, and at six sites out of eight when using only species occurring in the local pool (Supplementary Table S5 , see online supplementary material).
dIsCussIoN

Species filtering from the regional species pool
Only a small proportion of the regional species pool (28% on average) established in the ex-arable field sites. The seminatural grassland sites were much more species rich than the ex-arable field sites and thus their species composition included a higher proportion of the regional species pool (45% on average). Regardless of grassland type, these results indicate that local richness was not limited by regional richness as only a fraction of species that theoretically should be able to colonize the local grassland sites had done so ( Supplementary Fig. S1 , see online supplementary material).
For a species to establish at a site, it must tolerate the environmental conditions there. Here, majority of species found in the region should theoretically be able to grow in grassland, indicating little effect of environmental filtering. However, the convergence in mean plant height and SLA might imply that only species with certain traits tolerate the site abiotic conditions and are able to establish there and persist (Keddy 1992; Weiher and Keddy 1995b) . The regional species pool should by definition only consist of species able to grow under the abiotic conditions at a site. Thus, it is more likely that this trait convergence is caused by species interactions (see later in this section). Evidence of environmental filtering influencing the assembly in seminatural grasslands and ex-arable fields have, however, been found in several studies (e.g. Marteinsdóttir and Eriksson 2014; Reitalu et al. 2008) .
For a species to establish at a local site from the regional species pool, it is not enough to be able to tolerate the local abiotic (environmental) condition at the site, it must also disperse there and thus pass the dispersal filter. If the ability of species to disperse to a site is the main filter influencing community assembly, we would expect to see filtering of species into local communities related to their ability to disperse to a site. Species with lighter seeds have higher seed production (Jakobsson and Eriksson 2000; Moles and Westoby 2006) enhancing seed dispersal (Cornelissen et al. 2003) . However, we found that species were not filtered according to their seed mass. These results contradict other studies in grasslands that have found that community assembly is influenced by seed mass, e.g. in central Europe (Schamp et al. 2011) . Other grasslands studies have though also found colonization abilities of plants unlinked to seed mass, e.g. in Swedish ex-arable fields (Öster et al. 2009a, 2009b) and in old fields in Canada (Schamp et al. 2008) . Species that are abundant in the regional species pool were, however, more likely to be found on the local scale, and there was an association between species abundance on the local and regional scale for both grassland types. A similar study in grazed grasslands in England showed that the presence of a species in a local community could be predicted by the species abundance in the region (Tofts and Silvertown 2000) . Bell (2001) suggested the fact that abundant (or rare) species at one site are also abundant (or rare) on others could be explained with neutral community models. More abundant species will have more flowering individuals and larger seed production and therefore disperse better. Thus, this result may be interpreted as dispersal limitation effects on community assembly in the target grasslands, despite the lack of filtering effect of seed mass. Evidence for dispersal limitation has previously been found in ex-arable fields (Lindborg 2006; Marteinsdóttir and Eriksson 2014; Öster et al. 2009a , 2009b , in seminatural grasslands (Franzén and Eriksson 2003) as well as in various other ecosystems (Myers and Harms 2009; Vandvik and Goldberg 2006) . Even though species abundance This table displays how many of the 12 ex-arable field sites and 8 seminatural grassland sites had community assembly of a given trait that deviated from random. The traits used were species abundance in the regional species pool, mean height, seed mass, SLA, CGI and dispersal method. The statistics were mean trait values (mean values), sdNTD and site trait variance (variance). Mean trait values and site trait variance were both calculated where species were chosen at random from the regional species pool into the local species pool (EP) and where the probability of species to be chosen into the local species pool was linked to the species abundance in the regional species pool (WP). influenced the filtering of species, the results from the traitbased analysis did not depend on whether species were chosen at random from the regional species pool into local communities or if the probability of a species to be chosen was linked to its abundance in the regional species pool. Dispersal method also impacted community assembly, with species with unassisted dispersal being more likely to be found in ex-arable field sites than expected by random. In grazed ecosystems, seeds of grasses and herbaceous dicots that are often classified as having unassisted dispersal are frequently consumed by large herbivores along with leaves of their parent plant (Janzen 1984) . These seeds can survive through the animal gut and thus germinate and establish were the dung is deposited (Cosyns et al. 2005; Kuiters and Huiskes 2010) . As this mode of dispersal is common in grazed grasslands (Auffret et al. 2012; Kuiters and Huiskes 2010) , it is likely that many species that we classified as having unassisted dispersal disperse in this way. Therefore, the dispersal through grazing animals seems to be important in early grassland development on ex-arable fields. Other grassland studies have also found association between heavy grazing and overrepresentation of species with unassisted dispersal (McIntyre and Lavorel 2001) . In contrast, in seminatural grasslands, dispersal method mostly showed random distribution.
When species have passed both the environmental and dispersal filtering, they must be able to establish and survive under the local biotic (e.g. competition) conditions. We found little evidence of trait divergence (i.e. limiting similarity) influencing the species filtering. Traits linked to competitive abilities and persistence, i.e. size (Freckleton and Watkinson 2001; Lamb et al. 2006) , seed mass (Dalling and Hubbell 2002; Eriksson 1997 ) and clonal ability (Johansson et al. 2012; Ozinga et al. 2007) , were either randomly assembled from the regional species pool (seed mass and clonal growth) into local communities or showed trait convergence (height and SLA). Other studies have also found lack of evidence for limiting similarity influencing the trait-based organization of communities, e.g. for plant height in grasslands (Schamp et al. 2008) and functional diversity in roadside plant communities (Thompson et al. 2010) . Evidence of limiting similarity affecting the assembly has though been reported in several grassland studies (Fargione et al. 2003; Schamp et al. 2011) , in a meta-analysis of 21 papers reporting results from trait-based approaches, only 18% of cases reported significant deviation from the null model (Götzenberger et al. 2012) and of those 64% showed trait divergence indicating limiting similarity. As several studies focusing on many functional traits have found deviation from random assembly only for some traits (Valladares et al. 2008; Watkins and Wilson 2003) , we cannot exclude trait divergence for other traits not measured in this study. It could also be that the scale of our study (ca. 10 × 10 m) is too large to detect species filtering related to competition among species as competitive exclusion is thought to be most important at a small spatial scale (Weiher and Keddy 1995b ). Although we found no support for limiting similarity influencing the assembly in this study, the trait convergence in plant height and SLA indicate that species interactions are causing biotic convergence Scheffer and van Nes 2006; Yan et al. 2012) .
Differences in community assembly between ex-arable fields and seminatural grasslands
Even though the results are similar for sites both in seminatural grasslands and ex-arable fields, there are some clear differences. Community assembly in the ex-arable field sites was more influenced by seed dispersal method than the assembly in seminatural grassland sites. In addition, semi natural grassland sites had higher proportion of species found at only one site compared to ex-arable field sites and seminatural grasslands had lower site mean height than expected by random.
Studies in the region have shown that there are no differences in measured soil factors between the two grassland types (Marteinsdóttir and Eriksson 2014; Öster et al. 2009a) , they have the same regional species pool, the same grazing pressure and there are no physical dispersal barriers between them. Thus, the main differences lie in the age of the systems. The seminatural grasslands in this study are old habitats that have accumulated species over centuries and are known to harbor populations that have disappeared from the surrounding landscape Eriksson et al. 2002; Marteinsdóttir and Eriksson 2014) . Therefore, the species richness in these grasslands is not as influenced by species dispersal method as in the young ex-arable fields but instead more dependent on the historical distribution of grasslands in the surroundings (Helm et al. 2006; Lindborg and Eriksson 2004) . In addition, tall species were only filtered out in seminatural grasslands but not in ex-arable fields. Studies have shown that intense grazing generally favored smaller species at the expense of tall species (McIntyre and Lavorel 2001) , thus the lack of this filtering in ex-arable fields might be explained by their much younger age and thus shorter grazing history.
CoNClusIoN
Species filtering from the regional species pool into local communities was both influenced by species regional abundance and species traits. Thus, evolutionary and historical processes that are responsible for the formation of the regional species pool have an impact in determining the local species assembly (Eriksson 1993; Ricklefs 1987) as well as local species interactions. In addition, the history and age of the grasslands influenced species filtering, indicated by the differences observed between ex-arable fields (young system) and seminatural grasslands (old system). Thus, community assembly and the importance of different filters in that process seem to change over succession.
